Mutant p53 is constitutively phosphorylated at Serine 15 in UV-induced mouse skin tumors: involvement of ERK1/2 MAP kinase.
Upon DNA damage, phosphorylation and nuclear translocation of wild-type p53 tumor suppressor protein signals its functional activation. However, very little is known about phosphorylation and localization of mutant p53. We found that mutant p53 protein in UV-induced murine primary skin tumors and cultured cell lines was constitutively phosphorylated at serine 15 residue and localized in the cell's nuclei. To investigate the mechanism of constitutive phosphorylation of mutant p53, we tested the involvement of a wide range of protein kinases and found that ERK1/2 mitogen-activated protein kinase was physically associated with mutant p53 in the nucleus. Addition of active recombinant ERK2 kinase protein in vitro to immunoprecipitated mutant p53 resulted in increased phosphorylation at serine 15. Furthermore, ERK1/2 activity was higher in tumor cells than normal cells, suggesting that phosphorylation of mutant p53 at serine 15 depends on the level of ERK1/2 activation. Interestingly, accumulation of mutant p53 in tumor cells was paralleled by low levels of Murine Double Minute 2 protein (MDM2) expression. However, when MDM2 was overexpressed, the fraction of mutant p53 that was phosphorylated at serine 15 resisted degradation, whereas the level of total p53 decreased, suggesting that phosphorylation at serine 15 and downregulation of MDM2 protein may both contribute to stabilization of mutant p53 in tumor cells.